Objective: To understand how simulation has been used in nursing education. Method: This work is an integrative review of prior literature published between 2008 and 2012. Of the 1,837 studies found, 54 were selected for analysis. Results: The studies were distributed in 31 journals. The year 2010 presented the highest number of articles, most of which were published in the United States. Three main categories emerged from this analysis: simulation uses different types of simulators; simulation is used to develop different skills; and clinical simulation is more than the simple use of a simulator. Discussion: Different types of simulators are used in nursing education for the development of various competences. Simulation goes beyond the simple use of the simulator and involves strategies, techniques, processes, and tools. Conclusion: the use of simulation in nursing education has gained ground as an active teaching methodology that offers safe, experience-based learning. Keywords: Nursing Education; Simulation; Nursing. 
INTRODUCTION
Education in the healthcare field is strongly influenced by technology. The speed with which information is now transmitted requires innovative teaching methods that can keep up with the pace of this evolution and provide critical, creative education to students, moving away from the older, more traditional methods affiliated with repetition and memorization. 1 Active teaching and learning methods have become a viable possibility for change in this paradigm, in that they are based on changing the role of the educator to that of the learner, assuming a collective, inclusive, facilitating, open work dynamic in learning. Students take on the knowledge of reality process based on their experiences and interpretation of the world around them, bringing their education and expectations closer to a given context. 2 Some historical events have a way of changing the direction of society and its development. In the case of nursing and its professional field, there is a growing movement toward patient care centered on ethics, collective principles, and safety. Patient safety became the focus of discussion after the release of the report "To Err is Human: Building a Safer Health System" in 1999 by the American Institute of Medicine, in which it was estimated that between 44,000 and 98,000 patients die each year in the United States due to medical errors. As a result, concern over the education of healthcare professionals has grown and the use of simulation in their education has begun to gain attention. 3 Simulation as a teaching method is growing in popularity in universities around the world, becoming more and more common in undergraduate Nursing courses, 4 and can be defined as a "situation or place created to allow a group of people to experience the representation of a real event, for the purpose of practicing, learning, assessing, or understanding systems or human actions". 5:19 There are different means of using simulation in healthcare education. In the nursing field, it is common to use skills and simulation laboratories for training procedures on mannequins, but that has not always been the case. Nurses trained between 1970 and 1980 in Brazil and Portugal drew their first blood sample from a classmate, and more complex procedures were practiced for the first time directly on patients. 6 With the technological resources available today, it is possible to provide simulated learning that is capable of helping students develop professional skills before they begin taking care of real patients, thus contributing to a critical, creative, and responsible education. 6 In this light, the present study aimed to understand how simulation has been used in undergraduate studies in nursing.
METHOD
This work is an integrative literature review, characterized as a way to obtain the synthesis of a particular theme by bringing together varied research sources in a systematized fashion. 7 This review observed the following steps: a) the selection of the research question, b) a literature search, c) the characterization of the studies, d) the analysis of the findings, e) the interpretation of the results, and f) a review synthesis. 8 The following question was used to gather information in the literature: "How is simulation being used in undergraduate studies in nursing?"
The search was conducted in the following databases: Education Resources Information Center (ERIC), Cumulative Index to Nursing and Allied Health Literature (CINAHL), Latin American and Caribbean Literature in Health Sciences (LI-LACS), and the Medical Literature Analysis and Online Retrieval System (MEDLINE / PubMed), in May 2013. The collection period covered five years (2008) (2009) (2010) (2011) (2012) . Inclusion criteria included full texts, available online in English, Portuguese, and Spanish. Free terms based on Descriptors in Health Sciences (DeCs) were used ( Figure 1 ). The first search retrieved 1,837 papers; however, after applying the first filter (year, full text, and language), the number of papers was trimmed down to 132. After reading the abstracts, the second filter was applied, i.e., exclusion criteria: editorials, letters, opinion articles, research projects, comments, abstracts in proceedings, essays, duplicate publications, theses, dissertations, TCC, official documents from national and international programs, books, literature reviews, and reflection articles. Papers that did not expound on the use of the simulation strategy and research not pertaining to undergraduate students in nursing were also excluded. A total of 78 studies were excluded, with the final sample consisting of 54 documents.
The articles were read in full and organized on a spreadsheet containing the following information: author, title, year of publication, journal, country, descriptors or keywords, aim, conclusion, type of simulator, content, and reference. Studies were identified using an alphanumeric code: number (1-54) and a letter indicating the type of simulator (O: Virtual learning object, M: mannequin, P: simulated patient, X: mixed methods, C: comparison of methods, and R: role-play) (Figure 2 ). Data were analyzed quantitatively by descriptive statistics using percentages and frequency and by operative proposal for a qualitative data analysis 9 in three phases: (1) pre-analysis, in which data are analyzed and described; (2) exploration of the material, whose data are coded and organized into representative categories; and (3) treatment and interpretation, in which some inferences are made about the data that are similar to the relevant literature.
RESULTS
The 54 selected studies are shown in Figure 2 , broken down by author, article title, and journal in which they were published ( As for the country in which the studies were conducted, the US lead with 34 studies (63%), followed by Brazil with six (11%), Canada with five (9%), Australia with three (5%), the UK with two (4%), and Finland, Norway, Ireland, and Singapore with one each, individually accounting for 2% of the publications.
Three categories emerged with regard to the qualitative analysis of the articles, which are discussed below.
The 54 reviewed articles had been published in 31 professional journals, such as: International Journal of Nursing Education Scholarship (6), Nursing Education Perspectives (7), Journal of Nursing Education (6), Rev. Latin Am. Nursing (3) Journal of Advanced Nursing (3), which accounted for 76% of the selected publications. With regard to the year of publication, most had been published in 2010 (Figure 2 ). pital ® , a virtual 3-D environment that reproduces life in various environments. Voice simulators also appeared (10O, 11O), which were used in teaching psychosocial care, simulating common auditory hallucinations in patients with schizophrenia ( Table 2) .
The Virtual Patient (19O) was used for teaching mental health, based on virtual narratives of common situations that arise in psychiatric care, in which students are led to make clinical decisions by choosing proper medical solutions. Other computer programs (2O, 6O, 9O) were used to develop skills in pain assessment, oxygen therapy, and intensive care treatment; the video feature (52O) was also used to investigate whether characteristics such as the patient's sex, race, age, and facial expressions influenced the students' ability to assess pain.
Simulation is used to develop different competencies
Simulation was used to develop different competenciesknowledge, skill, and attitude -while covering a range of topics (Table 3) .
Most of the studies used mannequins as simulators in the teaching process, particularly for developing technical skills. However, the search associated with attitudinal competence, such as communication, humanization, and leadership, can also be observed (Table 3) While reviewing the studies, it could be observed that despite the varied repertoire of clinical contents through simulation, most of the experiences add to the development of attitudes (behavioral and emotional) that are associated with the development of technical procedures. According to the studies, the use of mannequins resulted in an increase in healthcare behavior, self-efficacy, confidence, communication, clinical judgment, interprofessional collaborative care, civic engagement, as well as an improvement in technical performance, error reduction, and patient safety.
Clinical simulation is more than simply using a simulator
Simulation is capable of helping students recognize that care-giving is not innate, that it can be learned and prepare them for many different situations, including natural disasters, for which they are not always ready to face (33M, 22P).
Clinical simulation has its differential in a reflective moment that takes place after a simulation experience, called debriefing. This space for reflection is essential for integrating and building confidence in both technical and interpersonal competencies for an effective clinical outcome, as could be observed in the 50M study.
Simulation in nursing education uses different types of simulators
By analyzing the type of simulator used in the studies, it was found that 29 used mannequins (patient simulator), six referred to the use of people in the role of the patient (simulated patients), eight dealt with virtual learning objects (educational software), four compared separately applied methods, six used more than one form of simulation (mixed methods), and one used role-play (Table 2) . Study (32X), conducted with nursing, pharmacy, and medical students, used the simulated patient associated with a patient simulator to practice difficult conversations involving violence against women and suicidal thoughts in an interdisciplinary context. Only one study (36R) used role-play to raise the awareness of students about poverty. Assuming the roles of real-life families that survive on a low income in a simulated community, nursing students were able to reflect on many factors related to poverty, including the social stigma attached to it. This simulation took place during a community healthcare simulation stage and represented a positive boost to civic engagement ( Table 2) .
The use of Virtual Learning Objects was also found in the studies, especially the use of games, such as Second Life Hos- Simulators are tools that can be used in different ways to wholly or partially reproduce reality 11 and can be classified as low, medium, and high fidelty. 12 Low-fidelity mannequins remain still, with no interaction or responses, have an exterior anatomy similar to a human's, may have a complete or partial body, and allow for basic movements in the major joints. They are relatively inexpensive and require little maintenance. They are recommended for technical procedure training (venipuncture, nasogastric catheters, urinary catheters, and others). 1, 6 Medium fidelity models are equipped with respiratory and heart sounds (without chest expansion); they allow EKG monitoring and may present pre-recorded sounds, such as coughing, vomiting, and moaning. They cost more than low-fidelity mannequins, and their maintenance requires specialized technical knowledge. They are recommended for skills training, such as the identification of cardiac arrest and early resuscitation maneuvers. 6 Originally developed for training in anesthesia, high-fidelity mannequins are now an intrinsic part of the education of many healthcare professionals. These life-size mannequins present computer-controlled physiological responses, including spontaneous breathing, chest expansion, heart and lung sounds, speech, cyanosis, diaphoresis, among others. 1, 6 Another type of device used in simulation is the part task trainers, anatomical parts for skills training, such as arms for venipuncture, a pelvis for vesical catheterization, a torso, among others. These simulators can be used alone or with other simulators. 12 When associated with a simulated patient, it is called a hybrid simulation. This strategy is ideal for training psychomotor, cognitive, and affective skills in a safe environment.
Although the use of high fidelity simulators appears in many publications (because their use is more recent, as they are associated with technological advancement), what we see is that many of them are still being used for simple demonstration purposes; for instance, in a laboratory presentation One of the studies (33M), which compared the use of simulation with the presence of a tutor and a self-guided simulation, in which the student followed a prepared script, demonstrated that having a tutor present was more effective, which indicates that the tutor provides moments for reflection, which in turn lead to more critical, reflective learning. Moreover, the use of Virtual Learning Objects was able to more boldly promote the pursuit of knowledge, enabling students to dynamically construct their own learning (2O, 9O). The same was found in studies using simulated patients.
Simulation is not restricted to developing technical skills. Attitude development appears in the 48M study, which worked with juridical, ethical, and legal concepts to understand that students attributed more importance to practical subjects. The outcome was a transformative learning experience.
DISCUSSION
The use of simulation in nursing education is by no means new. Mannequins representing the patient for skills training have been used since the nineteenth century. In developed countries, low-fidelity models used in simple training procedures were gradually replaced by medium and high fidelity models. However, Brazil, which adopted the American model of education with mannequins in 1920, continues to use the very same models in most nursing schools. 10 This situation is reflected in the greater production of literature on the theme in the United States as compared to a more limited production in Brazil, as shown in this review. However, the topic has been gaining ground in recent years, especially in Brazil, in response to demands for changes in the education process.
Furthermore, when combined with ethical and patient safety issues, technological advancement has contributed to the expanding use of different types of simulators in nursing education. Teaching patient care in acute situations, for example, requires that students be prepared for swift, precise intervention. As much as they may be theoretically prepared to face an emergency situation, it in no way ensures that their practical performance will be effective. In this situation, it takes much more than theoretical knowledge; it takes skill, dexterity, safety, good communication, and rapport with the entire medical staff. This can be acquired through the kind of practical experience afforded by on-the-job training, but at a steep price: patient safety. With that in mind, simulation offers an opportunity to learn in a safe environment, one that also contributes to attitude development. This harkens back to what effective adult learning is all about, one that includes the cognitive, affective, and psychomotor areas. 19 Finally, simulation is much more than the use of simulators. It encompasses a comprehensive context involving teachers, students, professional practice, and professionals from other fields of knowledge that support the use of various types of simulators. Regardless of the content or coverage area , it does spark an interest in new possibilities of teaching and learning, in which elements of the real context can be addressed, thereby minimizing constraints, enhancing the use of students in the practical settings, providing a safe haven to develop activities in an practically real scenario, as well as expanding critical-reflexive, creative, and decision-making skills. These prerogatives contribute to nursing education that recovers the individualized learning process, centered on the students' experiences, taking their time, development, and maturation into account.
CONCLUSION
Simulation is an active teaching methodology that is widely used in healthcare and nursing courses. The types of simulators used in undergraduate nursing include Patient Simulators (mannequins), Simulated Patients (people in the role of the patient, role-play), Virtual Learning Objects (educational software games, videos, audio, and web technology), and mixed methods (use of more than one type of simulator). Simulation contents include healthcare in acute situations, psychosocial care, maternal and child healthcare, outpatient care, medicalsurgical care, semiotics, ethics, leadership, communication, and professional behavior. The use of simulation for interdisciplinary work is also reported and represents a breakthrough for healthcare education.
Clinical Simulation is distinguished from the other teaching methodologies by the possibility of student-centered experiential learning in a safe environment, supported by reflection and guided by a teacher. In addition to the simulator, an appropriate environment, trained staff, and clear learning objectives are essential for this strategy to be effective. or in a video with an instructor showing a step by step procedure and its context. 13 Another type of clinical simulation -simulated patients -which first made its appearance in North America, is gaining proponents worldwide and gradually being implemented in Brazil.
14 This strategy, carried out with professional or amateur actors or real patients who have been trained what to do and say, has proven to be quite effective in specific situations involving dialog, communication, ethical issues, or difficult management events in clinical practice.
Role-play, or role reversal, is another type of simulation consisting of a method-based learning experience in which people assume the role of others (dramatization) to understand a problem from another person's standoint. 15 This feature, used in training different healthcare professionals, helps raise students' awareness of a particular theme or situation. 16 The use of digital simulations -also known as Virtual Learning Objects -likewise appeared in the reviewed studies. These are reusable digital resources that help students learn a particular concept while simultaneously encouraging the development of personal skills, such as imagination and creativity". 17:71 One that has been used in nursing education is Second Life Hospital ® , in which participants create a character and simultaneously interact with other participants in a clinical context. 18 There is a tremendous potential in using different types of simulators in nursing education. However, teacher preparation and the pedagogical framework that guides their use are just as important as their fidelity. The tools alone do not ensure a meaningful learning experience; teachers must play a vital role as facilitators and need to know how to use this methodology properly. In this respect, a clinical simulation environment, when it promotes active student participation and provides them with a chance to see their mistakes and correct them, constitutes an excellent setting for putting active methodologies into practice. 12 When the simulation is used as an active methodology, it allows students to recognize themselves in the teaching-learning process and improve their own practical-theoretic performance.
Clinical Simulation encompasses strategies, techniques, processes, and tools. To implement these simulators requires more than mere effective simulators; its use must be adapted to the simulation's methodology, given that it "uses technology, and offers tools, such as simulators, but these alone do not cover the entire meaning of the simulation, only part of it". 1 Using simulation as a way for students to develop different competencies (not only technical skills) was also mentioned by the studies in this review, i.e., simulation is not confined to teaching practical content, which demonstrates its potential as a teaching resource, as students need to reflect on all aspects involved in patient care.
